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The effects of inclinFng the plane O f  the M e t  OR the performance 
of several converging-diverging diffusers at zero angle of attack have 
been investlgated at Mach nmbers from 0.30 to 1.15 and at 1.41. It -8 
found that converging-diverging diffusers designed for M = 1.41 with 
appreciable  constant-area. th roa t  lengths  operated  without ab-t changes 
in  performance over the  entire speed and mass-flow ranges. It was also 
shown that spflhge at slightly s d c r i t i c a l  flow ra'ces may be  localized 
by inclining  the  plane of the inlet. A t  slightly s~c r i t i ca l  flow rates 
a emal l  reduction in pressure loss was obtained at t h e  highest test speed, 
M = 1.41, by &lining the inlet plane 45O. A t  speeds up t o  M = 1.15 
the inclined  lnlets had about the same pressure  recmerg as the unskewed 
inlets. i 

INTRODUCTION 

A t  low supersonic Mach numbers, the  efficiency of normal shock 
compression LEI r e h t i v e l y  high; thus  the simple open-nose or  pitot-type 
in l e t  is  frequently  satisfactory.  Efficiencies  higher  than that fo r  the 
free-stream normal shock  can be realized by reduclng  the Mach number a t  
which the normal shock  occqs-..- This fact  has led to the develqpment of 
the ax ia l l y  symmetric converging-diverging systems, reference 1. The 
efficiency of such systems is limited, first, by the requirement tha t  
they be self-starting, which places a maximum value upon the amount of 
supersonic compression which can be realized without the use of variable- 
axea  devices; and, second, by the requirement for   axial ly  symmetric sys- 
tems that the flow a t  the  center  line be directed along the axis. The 
l a t t e r  requirement demands a strong shock at  stream Mach number over a 
region  near  the  axis  (ref. 2). Because the maxfrmrm contraction  ratio 
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for  which supersonic flow can be started  increases with. increasbg Mach 
number, it is  inherent that the compression t o  subsonic  flow from a 
stream Mach number below the design start ing Mach number occur .through 
an  external normal shock with resulting high drag. 

In  order t o  avoid  the  inherent diff icul t ies  of the simple convergent- 
divergent air induction system and the complication of mechanical systems 
fo r  varying the  contraction  ratio in  operation,  an in le t  with numerous 
holes in  the converging section was designed and tested  (ref.  3) .  I f  
the  entering f l o w  ra te  was in excess of - tha t -  which could  pass through the 
minimum section,  equilibrium was established by permitting  the  excess to  
return  to  the main stream, bypassing the-throat  section; thus detachment 
of the bow shock was avoided but in i t s  place was established  a  sizeable 
region of small diaturbances  around-the in l e t  caused by the  rejected 
a i r .  . " 

" .. . . "" - 

If the plane of the inlet is t i l t e d  from the perpendicular, a t  
sl ightly  subcrit ical  flow rates a,ir will be spil led from the rearward 
par t  of the inlet only, thus allowing  automatic adjulstment of the flow 
rate   as  in the  perforated  inlet  but  confbhg  disturbances.  to only a 
par t  of the--inlet  periphery. The second limitation  inherent  in  the 
axially symmetrical converging inlets,  that of shock reinforcement on 
the axis, i s  removed by t i l t i n g  the M e t  plane inasmuch as' this asym- 
metry permits  nonaxial flow directions and ai lom  the supersonic com- 
pression t o  be  distributed  along  the  axis. 

The purpose of the present  preliminary  investigation waa t o  deter- 
m i n e  the  pressure-recovery and flow-spillage  characteristics of Fncllned 
convergent-divergentrdiffusers at  transonic speeds. Two symmetrical 
and three  inclined asymmetrical inlets,  deaigned on the  basis of one- 
dimensional theory.for M = 1.41, have been t e s t ed   a t  zero  angle of 
attack over a M a c h  number. range from 0.30 t o  1.13 and a t  1.41; the 
corresponding  range of Reynolds number was 250,000 t o  600,000 based on 
in le t  diameter. The performance of these  inlets i s  presented in the 
form of schlieren photographs of the flow a t  %e in le t  l i p s  together 
w i t h  pressure-recovery measurementB over a range of flow rates a t  
several stream Mach nunibera. 

a speed of sound, f t /sec 

H t o t a l  pressure, lb/sq f t  

fu volune-weighted, integrated average total-pressure loss, 
lb/sq ft 
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M Mach  number, V/a  

v velocity,  ft/sec 

P s t a t i c  pressure, ~ / s q  ~t 

m mass flow, slugs/sec 

mo mass flow in free-stream  tube of a r e a .  eqpal t o  capture  area 

Subscripts: 

0 f ree  stream 

2 a t  diffuser measuring station 

Two types of tunnel were employed fo r  the generation of the test 
Mach nunibera. One was a conventional Lava1 nozzle, 8.1 by 8.9 inches 
a t  the test section,  designed for  M = 1.41. The other was a transonic 
tunnel 4.5 inches  high by 6.25 inches wide with s lo t ted  walls both 
above and belaw the model. The transonic  slotted tunnel provided contin- 
uous operation through the speed range fra zero ug t o  Mach number 1.15; 
w i t h  an empty t e s t  section the maximum Mach number w i a t l o n s  were less 
than 9.007 across  the area occupied by the M e t .  Mach nrnriber adjust- 
m e n t  in the slotted tunnel was provided at  subsonic  speeds by varying 
stream @agnation pressure t o  a maximum of 1%) centimeters of mercury, 
absolute, and a t  supersonic. speeds (maximum stagnation  pressure) by 
withdrawing a i r  from the  tunnel, thus effecti-ly changing the  throat- 
t o  test-section-area  ratio. The s l o t s  served the added purpose of 
providing a choke-free test  section  allowing continuous trrnnel  operation 
throughout  the range of Mach nmiber and back pressure  tested. The 
results of previous  investigations conducted in  this transonic test 
section, of a 10-percent-thick symmetrical wedge the  cross-sectional 
area of which was 4-0 percent  greater than that of the inlet  investigated 
herein,  shared  excellent agreement of chordwise-pressure distribution 
wfth theory and the  results of other experiments t h r o w o u t  the test 
Mach number  r&u@"to 1.18. Although theee two-Afm~?nional resul ts   are  
not  dfrectly  applicable t o  the three-aimensional W e t  presently 
discussed,  they  indicate that, for  the purposes of the  present  investi- 
gation,  the  transonfc tunnel may be considered free of boundary 
Interference  effects. 

The various  inlets  tested  are  identified in  table I. All fnlets  
had a basic diameter of 1.5 inches with a conical convergence, 
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40 Fncluded angle, t o  a 1.45-inch-diameter throat  (fig. 1). The resulting 
t h r o a t  area was 0.935 times the  inlet  @,reg, a contraction  ratio Which, 
theoretically  (ref. 1) , should allow the--inlet to start- a t  M = 1.41. 
Behind the constant-diameter throat w a s  a conical subsonic dlffuser which 
had an included  angle of approximately 5O and  expanded t o  an area equal 
t o  twice that  of the throat.  -Representative photographs of the models 
mounted in  the Mach number 1.41 tunnel  are shown as  figure 2. 

The back pressure in  the  diffuser, and hence the  rate of flow, was 
controlled by an adjustable  plug a t  the end of a straiat section  behhd 
the diffuser.  Visualization of the f low was accomplished by means  of a 
conventional  double-parabolic-mirror single-pass schlieren system  and 
photographs  were.=& us" a high-voltage  discharge through a General 
Electric B-H6 mercury lamp; this Zamp also perinittea  continuom.  visual 
observation. A rake of nine total-pressure and two static-pressure  tubes 
(fig.  I) together with three  surface-pressure  tubes was installed at  the 
end of the subsonic diffuser. "I'he-r-&e- was mbunted on a sting  that 
could  be  rotated; t o  cover the  entire  exit  of the  diffuser. 

The rake t o t a l  pressures were read to an accuracy of f0.2 millimeter 
of mercury; a u  other pressures were read to an accuracy of fl millimeter 
of  mercury. The accuracy of the data points,  as  plotted,  has been main- 
tained with maximm.probable errors as follows: 

Mach  number, M . . . . . . . . . . . . . . . . . . . . . . . .  t0.004 
Back-pressure ratio, p2/Ho . . . . . . . . . . . . . . . . . .  f0.003 
Mass-flaw ratio,  %/mg . . . . . . . . . . . . . . . . . . . .  f0.02 
Static-pressure  rise, L+,/% . . . . . . . . . . . . . . . . . .  t0.006 
Total-pressure losa, &Eo . . . . . . . . . . . . . . . . . .  9 .001  
Totd-pressure ratio, H/HO . . . . . . . . . . . . . . . . . . .  f0.002 
The above probable errors include errors of integration f o r  % and f o r  .AH. The mass flow was obtained by integration of the local values of mass 
flow at the  diffuser  measurhg  station and AH was weighted agaFnst 
volume flow. 

Schlieren  observations. - Schlieren photographs of the flow at  -the 
in le t  of several converging-diverging diffusers gre shown as  figure 3. 
I n  -these pictures,  regions of increasing p r e s k e  (density) appear as 
light areas o r  lines; cimversely, regions of ecreasfng  pressure  (density) 
appear darkened. 

For the  short, axially symmetric inlet,  configuration I, the   in i t ia l  
shock with minimum back pressure is  attached to the   in le t   l ips  at 
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M = 1.41. Theoretically, a t  this Mach. rimer, -increasing  the back 
pressure should  cause no chahge in  the external flow until a p2 
value of 0.93 i s  reached. Above that point,  the nonnal shock in  the 
throat would be expected to  jump forward of the inlet abruptly becoming 
a detached bow wave.  Then, theoretically, in order t o  res tar t   the  
in l e t  the back pressure would  have to  be lowered ag&in to  the value 
of  0.89Ho, thus  effecting a hysteresis fn the detached t o  attached 
condition. In  practice, however, no abrupt change Fn shock position 
was observed; this   fact ,  fn accord with numerous other experiments, 
probably results f r o m  progressive changes in the  effective minhnm area 
which  accompany boundary-layer changes in the diffuser. The presence 
of appreciable  conatant-erea  throat  lengths i n  these  inlets may also 
contribute to the lack of any discontbuity in performance. Increaslng 
the back pressure  resulted in increased  spillage ah&& of the inlet and 
reaccelerated  the flow t o  supersonic Mach ntndbers m e r  the in le t   l ips .  
T h i s  reacceleration was followed by a shock the intensity of which 
increased as the back pressure was increased. 

I" 

For the 5 O  and LOo skewed configurations,  schlieren photographs 
indicate  that,  Kith  fncreasing back pressure, air was f i r s t   s p i l l e d  
over the most rearward part of the l i p  and then r a p i d l y  around the  l fp  
un t i l  it occurred over the  entire  periphery of the in le t .  Thls condition 
i s  shown  by  movement of the detached wave which f i rs t  occurs a t  the 
rearmost part of the  Ifp  (see  configuration III, fig.  3(a)); whereas 
an oblique wave remains attached  to  the forwardmost part of the inlet 
l ip;  w i t h  increasbg back pressure  the  detached wave moves forward t o  
a position ahead of the   ent i re   l ip .  No  abrupt changes in shock pattern 
were observed with variations in back pressure. 

Increasing  the angle of skew t o  43O placed  the inlet lipB  behind 
the wave emanating from the inner surface of the forwardmost part  of 
the  l ip;  In this  configuration it was necessary t o  increase  the length 
of  the constant-diameter throat t o  mainta in  the  same-cross-section  area 
used In configurations I, 11, and 111. The new thrcjat was made 2 inches 
longer than the  original one. Schlieren  pictures of -the flow about 
the  axially symmetric inlet with  the long throat, configuration IV, 
are  similar t o  those of conflgumtion I and show the  increasing  intensity 
of the expansion  over the   l ip  and  &sequent Bhock a8 mass-flow ratio is 
reduced and the detached mve i s  moved forward. It is agaFn noted that 
spillage  affects the entire  periphery of the Fnlet. Spillage  effects 
a t  M = 1.41 were clear ly   vis ible  at a back-pressure r a t i o  near 0.88, 
For a skew angle of 45O (fig. 3(a) ) , the shock a t  M 3 1.41 appeared 
attached t o  the forward l i p  throughout most of the range of back 
pressure; whereas an examination of the rearward parts of the  l ip  at 
increasing back pressure shows a continuous forward movement of the bow 
wave indicating  increasing  spillage. A6 the back pressure is further 
increased,  the secondary shock disappears and on the lower part of the 
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in le t  i s  replaced. by a reglon of turbulent subsonic  flow. A t  these. 
very  high back pressures, such an in le t  would have  mixed flow  regions 
on i t s  sides but s t i l l  maintain  iugersonic f b w  downstream  of the 
forwardmost section of the lip.  

A t  supersonic Mach numbers l e a s  than 1.41, the  characteristic 
n o m 1  bow shock appeared  ahead of the Oo, 50r and loo inlets.  For 
the 45O skewed configuration which is  shoin in figure 3(b), the bow shock 
approaches the  l ip  very closely a t  low back pressures,  mving forward 
with  increasing back pressure  but  indicating  extensive  spillage from 
the forwardmost part of the l i p  a t  extreme hi& back pressures  only. 
Most of the  spillage  occurs from the rearward par t  of t h e   l i p  as indi- 
cated by overexpansion and shock waves in the external flow. The 
appearance of appreciable  thickness in the detached bow shock results 
from light  deflection acrose. the curved-shock, the forward part of 
which i s  directly ahead of the Wet;  the  dainstream edge corresponds 
to  the  intersection of the bow shock with th& tunnel side walls. In  
cases where two apparent shock-wall intersections  are obaerved, the 
phenomenon is ascribed  to unequal spillage from the  sides of the inlet 
resulting in a longitudinal displacement of the shock-wall intersection 
on the- two aide walls. The resul ts  of schlieren  observation of the 
flow  indicate  that some local improvement in the external flow at less 
than  cr i t ical  flow rat ios  may be had by skewing the inlet, but  large 
skew angles would be necesaqy  to  realize-an improvement over a very 
wide range of masa-flow ratios. 

.. 

A t  su3xritical flow rates and Mach numbers below the design  value, 
a skewed inlet such as this on an underslung nacelle might be effective 
i n  reducing turbulent flow past a wing inasmuch as the  turbulent wake 
from apillage passing underneath  the  nacelle would allow a practically 
undisturbed stream to  fl& over the wing i t s e l f .  In  addition,  the 
skewed inlets would be  expected t o  provide improvement in pressure 
recovery a t  angles of attack greater than zero." It should also  be 
noted that  the  projected  frontal  area w i l l  increase  with  angle of  
attack; t h i s  results i i a  corresponding  Increase in air flow. 

Static-pressure recovery.- The static-pressure recovery,  defined 
as the  increase  in  static  pressure from the  free stream t o  the  diffuier 
ex i t  divided by the  free-stream t o t a l  pressure is presented in figure 4 
for each of the  f ive inlets tested.  Plotted as a function of the m s a -  
flow ratio 9 1 %  the  static,pressure  rise,  calculated from  one- 
dimensional theory,  decreases  steadily  to a limiting  value of a&-,. 
A t  the de sign Mach  nuniber, M = 1.41, the value of &/€io for  the 
short in le t s  decreaaes a t  a slightly higher rate than the  calculated 
curve; however, the  recovery  obtained  experinentally was  a t  all points 
within 0.03 of the calculated curve. A comgmrieon of the  experimental 
data shows that  increasing the angle of skew had l i t t l e  effect  on the 
static-pressure recovery - -  at . the . .. design Mach nmber. With decreasing 
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stream Mach  number a  reduction i n  static-pressme  recovery correspondfng 
t o  the decrease i n  available free-stream dymmic pressure w a s  observed 
(fig.  4). With decreasing Mach number, a variation in the  limiting 
value of rnZ/mg was also observed. This l a t t e r  change resul ts  from 
the   fact  that the r a t i o  of th roa t  area to inlet   area m8 fixed a t  
0.935, which permits  a maxlmm subsonic  entrance Mach number of 0.74, . 
this bebg   the  Mach number behind a normal shock at the  design  condition. 
In a stream  approaching the  inlet  at 0.74 < M < 1.41, the stream-tube 
area is limited by choking at the  throat to a value less than the 
capture area of the inlet - < 1.0 . A t  lower sdsonic  apeeds, 

M < 0.74, a stream  tube the area of which i s  @eater than the  area of 
the. inlet may be taken  into the system and 4% may exceed unity. 
At Mach numbers l e s s  than 1.41, the deviation of experimental. data frm 
corresponding .theoretical curves shows no measurab= advantage f o r  
either  the skewed or  unskewed configurstions. The 8tatic-pressure 
recovery of all these inlets is presented in greater detail f o r  more 
Mach nurribers Fn figure 5. 

(; 1 

A comparison of the data from the axially symmetric inlets w i t h  
one-dimensional theory a t  the design Mach number shows a substastially 
higher  recovery  with the long in l e t  a t  flow rates 4% just below 
unity. A t  lower Mach ntrmbers, differences  are  not ell deflned and no 
apparent advantage holds fo r  either configuration. 

Total-pressure 10~6.- The total-pressure losa at the design Mach 
nzanber is  shown for each in l e t  as a function of mass-flow r a t io  
4% in figure 6. Curves f o r  the short m t s  (fig. 6(a)) &ow a 
sl ight ly  deti.imertW effect of smal l  angles of skew over the entire 
range of a d c r i t i c a l  flow rates. At the h i a e s t  skew angle, 450 
(fig. 6(b) ) , the loss at values of %/% sl I@t l .y  below unity was 

lower than for   the straight inlet;  at 5 0.7, Bi&er losses were 

incurred with the modified inlet .  Althou@;h the improvement effected by 
the skewed in l e t  i s  smetll, it i s  si@pificant that it occurs in R mass- 
flow range which mi&t be encountered in no& operations. It is also 
Si@;nifiCaIlt *t the gain, -Bo Z 0.004, has been effected Fn a 
region where shock losses are small; the  reduction ia loss i s  of the 
order of LO percent of the loss i n  an axially symmetrical system. 

0 

A comparison of  the experimental data from t e s t s  of the ahort and 
long axially symmetric inlets (fig. 6) shows appreciable  reduction in  
loss at mass-flow r a t i o s  juet  below unity as a result of  increasing 
the lengbh of the t h r o a t  section. 

- 
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The data  presented Fn figure 6 are  replotted i n  figure 7 as  a 
function of the  static  pressure in the  diffuser  exit.  This type of 
plot  plas the advant e of s-preadlng the  curves in the  region of super- 
sonic  entry  flow (%yq = 1.0). In this range the 50 and 100 w e t s  
show  somewbat lower lossee than the correspond3ng g0 inlet (fig. 7(a)); 
the 450 inlet, however, proved l i t t l e   d i f f e ren t  from the long symmetrical 
inlet. I n  this flow range, FncreasFng supersonic Mach nmibers are 
encountered in  the  divergag  section  resulting in higher compression 
losses as the back pressure is  reduced. With the short  t h roa t ,  asymmetry 
of shock pattern i s  preserved i n  the diverging  section of the skewed 
configurations and the  intensity of the shocks is  apparently less than 
that required  by  conditions of axial symmetry. In the long throat tihe 
flow may be returned t o  axial  symmetry, thus the losses tn the O0 and 
4’3O long diffusere  are approximately  equal. On the basis of t h i s  
scant evidence optimum design would appear t o  combine a short  throat 
with  the-  highest  angle of skew consiateirt  with mabtaining attached 
f l o w  all around the W e t  lips. The advantages of such an in le t  would 
be expected t o  increase  with stream Mach nuniber. 

Pressure-loss  characteristics of these  inlets   a t  Mach numbers 
f ram 0.30 t o  1.15 and at  1.41 are  presented in greater de ta i l  In fig- 
ure 8. A l l  the  inlets tested operated  without  discontinuities i n  
performance throu@out the Mach number range. A conq?arison of the 
relative performance of the var3oue inlets at transonic Mach numbers 
shows no marked differences. 

Total-pressure  distributions. - Typical exit total-pressure  distri- 
butions  along  the  vertical diameter are  presented in  figure 9.’ llhes6 
distributions are very nearly symmetrical about the  diffuser axis f o r  
the  short unskewed inlet asd are only slightly less  uniform for  the 
450 in le t  a t  the  higher back pressures. A t  Id = 1.41 with low back 
pressures, however, the  distributions show regions of heavily  retarded 
flow along the walls with some asymmetry In flow  pattern. These regiona 
of low-velocity a’lr act t o  reduce-  the  effective  area of the  diffuser 
resulting Fn the observed dlfference in the  experimental and theoretical 
curves of AE& plo t ted  against p2/Bo. 

. .  

CONCWSIOMS 

From the  results of this preliminary  investigation of the perform- 
ance of axially symmetric  and skewed converging-diverging diffuaers at 
Mach numbers frm 0.30 t o  1.15 and at 1.41, it is concluded that: 

(1) A l l  the inlets operated throughout the  transonic range 
without  ahrupt changes in performance. In this connection it. should 
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be  noted that the  configurations  tested had appreciable  constant-area 
throat  lengths. 

(2) A t  slightly subcrit ical  flow ra tes  detachment of the bow shock 
md spillage was confined t o  the rearward par t  of the inlet periphery 
by inclinhg  the  entrance  plane. 

(3) A t  a Mach number of 1.41 and mass-flq rat ios   s l ight ly  less 
than unity, the .Los.a. -&I stagnation  pressure i n  a long inlet with 
45O skew was slightly (0.00480) less thas that of the corresponding 
axially symmetric inlet; t h i s  small gain  represents a 10-percent  reduc- 
t ion in the  total   d i f fuser  loss. 

(4) The velocity  distribution at the   defuser  ejdt was not  radically 
changed by skewing of the W e t .  

Langley Aeronautical Laboratory, 
National  Advisory Committee fo r  Aeronautics, 

Langley Field, Va. 
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TABLE I 

CONFIGURATION NUMBERS AND DESCRIPTIVE NAMES 
OF I N L E T S  

II 

CONFlGURATlOhl 

I 

III 

Ip 

Y 

DESCRIPTIVE NAME 

SHORT THROAT 
SYMMETRICAL INLET 

SHORT THROAT 
INLET, 5 O  SKEW 

SHORT  THROAT 
INLET, IOOSKEW 

LONG THROAT 

SYMMETRICAL INLET 

LONG THROAT 

INLET, 45'SKEW 

INLET 

c . . .- 

.. .. 

E= 
. ". " 

4 5O 



h i d e  diomefer, 2 .. 

:Inside diumefer. b 45 

h t 

5 

(a) Short inlets. 

Inside diumefer, 2.05 

Configurafion lT 

(b) Long inlets. " 

Figure 1.- General arrangement and principal dimensions of inlets. 



.. .. 

(a) Ljhort symmetrical inlet. 

Figure 2.- Representative vievs of model mounted in mch number 1.41 tunnel. 

. .  

. . . . . . . . . . . .  
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I ;  i 
. . -  . 

(b) Detailed view, short symmetrical inlet .  

Figure 2.- Continued. 

. .  
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Short symmetrical inlet. Configuration I 

Short inlet,5"skew, Cmfiqurotion If 

S h t  inlef,IO'skew, Configuration 

Long symfr ica t  inlet. Confiqurafion E 

893; 966 926; 694 

h g  inbf,45uskew, Configuration P 

(a) M = 1-41. 

3 
9387991 

9477262 

Figure 3.- Schlieren photographs of the external flow in the vicinity 
of  the inlet. 
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-648; 936 

,647; 942 

617; 958 

"1.00 

M= LO6 

..876; .942 .925; ,835 972; 535 

.874; 958 93.0; 839 

L-$985 
Figure 3. - Concluded. 



r\ M=O.98 

(a) short in le t s .  (b) Long inlets. 

Figure 4.- Comparison o f  variation of static-pressure rise with mass-flow r a t i o  
for several values of a h  number. 
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(a) Configuration I: Short symmetrical inlet. 

Figure 5.- Variation o f  static-pressure r ise  with mass-flow ratio. 
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(b) Configurat.ion II: Short inlet, 5O skew. 

Figure 5.- Continued. 
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( c )  Configuration 111: Short i n l e t ,  10' skew. 

Figure 5.- Continued. 
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(a) Configuration IV: brig symmetrical inlet .  

Figure 5.- Continued. 



22 NACA RM ~ 5 2 ~ 2 0  

I __i M 
,30=0 
.40= 0 
.66=0 
.80=0 

1.03-* 
1.08.0 
I .  13.0 
1.41=0 

:zg: 

'I"[ ""-0 h 

( e )  Configuration V: Long in l e t ,  47' skew. 

Figure 5.- Concluded. 
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(b) Long i n l e t s .  

Figure 6. - Variation of total-pressure loss with mass-flow ratio 
at M = 1.41. 
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(a) Short inlets. (b) Long inlets .  

Figure 7.- Variation of total-pressure loss with back pressure ratio 
at M = 1.41. 



NACA RM I32320 

(a) Configuration I: Short symmetrfcal  inlet. 

Figure 8.- Variation of total-pressure loss w i t h  diffuser static pressure, 
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(b)  C o n f i g u r a t i o n  I1 

Figure 8 

: Short inlet, 5O skew. 

. - Continued. 



NACA RM L52J20 

(c) Configuration 111: Short inlet, 100 skew. 

Figure 8.- Continued. 



28 

.25 

.20 

AH 
Ho .I 3 

.I 0 

D5 

0 
I 

Mal 

M 
.30=0 
.49=0 
.70 '0 
.79=n 

NACA F34 L52J20 

(a)  Configuration m: Long symmetrical inlet. 

Figure 8.- Continued. 
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(e) Configuration V: Long inlet, 45O skew. 

Figure 8.- Concluded. 
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(a) Configuration I: Short symmetrical inlet. 

(b) Configuration V : Long inlet, 45O skew. 

Figure 9.- Typfcal total-pressure p r o f i l e s  measured at the end of the 
di f fuser .  




